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ABSTRACT

Oneota migration into the Central Illinois River Valley around AD 1300 resulted in a
number of different interactions with Mississippian groups. Milner and colleagues (1991)
identified significant numbers of perimortem injuries at the Norris Farms 36 cemetery, along
with biological markers for poor health, such as cribra orbitalia and porotic hyperostosis. They
suggested that the threat of violence may have forced the Oneota at Morton Village to limit
subsistence activities to circumscribed areas close to the settlement, thereby reducing the
resource base and negatively impacting the health of the community. However, recent research
(Bengtson et al. 2012; Bengtson and O’Gorman 2014; O’Gorman et al. 2012; Tubbs 2013)
indicates that groups using Mississippian-style material culture may also have resided in Morton
Village and even used the same cemetery, suggesting that interactions among groups in the
region included cooperation as well as competition.
This thesis identified differences in long bone length among juveniles interred with
Oneota and Mississippian grave goods in the Norris Farms 36 cemetery. Correlation, linear
regression analysis, and a statistical t-Test of measurements from the left femora and humeri of
135 of the 137 juveniles were compared to age estimates based on dental development and show
that individuals interred with Mississippian-style or hybrid artifacts were larger than those buried
with Oneota grave goods. A third measurement from the left tibiae showed no statistical
difference. The differences observed with the humeri and femora could stem from a myriad of
factors including, but not limited to, genetic, status, and/or dietary differences. The findings of
this study, along with new archaeological research at Morton Village, suggest that distinct
groups may have used the cemetery and that interactions among groups in the region were more
ii

complex than the original interpretation suggests. Future studies may explore the question of
what defined these groups – social, ethnic, or lineage differences – and shed light on the social
change occurring during this period.
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CHAPTER 1: INTRODUCTION

Differences in the growth of long bones in human populations can result from a number
of social and environmental factors. Norris Farms 36 is an exceptionally large prehistoric
cemetery with 291 burials; 264 of these date to the Oneota occupation. Fifty-one percent of the
burials were juveniles that died before the age of 16. Most individuals were interred without
grave goods, but a small number of them were buried with Mississippian, Oneota, or hybrid
assemblages that combine both styles. This thesis compared the dental age (Milner and Smith
1990) and long bone length of 137 juveniles and identified a statistically significant difference in
the long bone growth of the femur and humerus of individuals interred with Oneota grave goods
and those buried with Mississippian ones, but no difference is present between individuals
interred with or without grave goods.
This project explores several potential explanations for these differences, which range
from adverse health impacts on Oneota children’s growth to use of the cemetery by multiple
groups with different subsistence strategies and/or genetic backgrounds. More broadly, the study
leads to a better understanding of growth in an Oneota community, as well as possible migration
and/or interactions with area Mississippian populations.
The Norris Farms 36 cemetery is classified as an Oneota component of the larger Morton
Village complex. These sites are located in Fulton County, Illinois, southwest of Peoria, and the
occupation is radiocarbon dated to between AD 1230 and AD 1280. The Oneota component of
this cemetery consists of 264 individuals from the main mound, a Woodland mound that already
had at least 27 burials before Oneota groups re-used the location to bury their dead. I defined
1

juveniles as aged sixteen or younger, though the definition of this category varies among
researchers, and focused my research on the 137 juveniles of indeterminate sex who were buried
in the cemetery.
The cemetery was placed in the Bold Counselor Phase by Sharon Santure (1990) based
mainly on grave morphology. Most Oneota cemeteries consist of individuals buried in extended
positions, whereas in contemporary Mississippian cemeteries, bundle and secondary burials are
common. In addition, this cemetery differs from Mississippian cemeteries in the region by the
presence of roofed graves and a lack of celestial consideration for grave organization (Tubbs
2013). However, in addition to the Oneota occupation, Mississippian material culture suggests
that both the habitation site and the cemetery may have been used by multiple groups in the
region (Esarey and Conrad 1998; Santure and Esarey 1990).
Oneota sites were often mistaken for Middle Mississippian ones, but archaeologists now
recognize separate entities with populations that interacted with one another. These interactions
are reflected in material culture in the Norris Farms 36 cemetery (Berres 2001; Santure and
Esarey 1990), where three types of pottery vessels are interred in graves: Bold Counselor Phase
ceramics, hybrid ceramics that utilize both Mississippian and Oneota styles and forms, and nonlocal Mississippian materials associated with trade (Santure and Esarey 1990). Mississippian
hybrid vessels or trade goods are mostly interred with juveniles (i.e., 3 of 6 pottery vessels, 5 of 6
shell gorgets, and 1 Cahokia variety discoidal). While burial goods do not directly reflect the
identity of an individual or the community responsible for the burial, distinct material goods may
indicate the presence of multiple groups using the cemetery (Bengtson et al. 2012; Bengtson and
O’Gorman 2014). I proposed that a comparison of juvenile long bone lengths at Norris Farms 36
with the dental aging done by George Milner (1990) would show growth differences between
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individuals interred with Oneota and Mississippian grave goods. While use of non-local goods
does not mean the deceased were culturally or ethnically distinct, grave offerings do serve to
differentiate some burials from others and therefore allow for comparison of different subgroups
within the cemetery. I collected data for 135 individuals, dividing the individuals into five
groups based on the grave assemblages described in the original Illinois State Museum burial
notes (Table 1).
Table 1: Grave Good Group Divisions

Group
Grave Goods
Number of
Individuals
Age Range

1
Oneota and
Mississippian

2

3

4

5

Mississippian

Oneota

Indeterminate

No Goods

4
3 years11 years

7
1 month9 years

6
1 month8 years

35
0.5 months16 years

83
0.5 months15 years

I looked at the sample in its entirety rather than using multiple age classes because
eighty-three percent of the population died before the age of two. Table 2 shows the distribution
of juveniles based on age. Once divided into age groups, the sample size is smaller than desired.
Furthermore, a group specifically dedicated to individuals with only hybrid items had to be
excluded because the sample size was too small to make statistical comparisons possible. I
modeled my comparisons of juveniles after those in Ubelaker’s (1978) analysis, which used
growth curves to relate the dental age (in years) to mean long bone lengths of the femora,
humeri, and fibulae. Though I did not examine multiple sites in my analysis, the model is a
standard that has made reporting the data more direct as well as making it more accessible.
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Table 2: Division of Juvenile Ages from the Norris Farms 36 Cemetery
Age Ranges

Number of Individuals

Birth–1 year

74

1–3 years

37

3.5–5 years

5

5.5–7 years

7

8–10 years

7

10.5–12 years

2

14–16 years

3

There was a lack of statistical difference between individuals buried with and without
grave goods, but the growth of two of three long bones differed for those buried with Oneota and
Mississippian assemblages. Though the tibiae measurements did not show a statistically
significant difference among the burials, the femora and humeri were larger in the group with
Mississippian grave goods, which presents multiple possible explanations.
Different subsistence strategies might result in differential growth. Tubbs (2013)
identified dietary differences between the Orendorf and Morton Village sites, which may
indicate a greater reliance on maize in Middle Mississippian populations in the region. While
dietary health concerns are sometimes associated with heavily agricultural subsistence practices
like those attributed to Mississippian groups, the stress markers and perimortem injuries in the
Norris Farms 36 skeletal remains reflect poor health in the cemetery population that may have
compromised the growth of Oneota children in comparison with their Mississippian counterparts.
In addition to poor health, at least nineteen percent of this population died violent deaths, and the
indicators point to conflict with regional Mississippian groups (Milner et al. 1991; Milner and
Smith 1990). Destruction of food storage buildings and burial patterns suggested to Milner and
colleagues (1991) that people were killed both individually and in small groups. Further, severe
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disruptions in subsistence may have contributed to a higher susceptibility for disease and
increased morbidity and mortality for the weaker members of the group, providing a possible
explanation for pathologies identified in the mortuary record at the site (Milner et al. 1991).
Differences in growth might also result from differences in biological sex, status, or other
cultural and genetic differences that have not yet been identified.
Non-local goods may also represent non-local people, so it is possible that genetics
played a part in the size differences, and that the individuals interred with Oneota goods may
have come from a physically smaller population. Perhaps the larger individuals were in fact nonresidents that died at Morton Village and therefore were buried in the local cemetery Norris
Farms 36. However, there is evidence that multiple groups inhabited Morton Village, and
distinct groups may have been using the cemetery (Bengtson et al. 2012; Bengtson and
O’Gorman 2014). Identity may have been signaled via these grave goods, and any given type
could have been a way to affiliate an individual as Oneota or Mississippian.
An alternate explanation could be that the burial goods were related to biological sex and
that non-local goods were buried with either female or male children. Growth differences
between sexes are present in infancy and increase with age (Scheuer and Black 2004). However,
archaeological and biological evidence of malnutrition and trauma from the site suggests that
poor health played a strong role in childhood development. Cribra orbitalia, enamel hypoplasias,
and porotic hyperpostosis are present in the juvenile population, although specific individuals are
not listed in the initial site report (Milner and Smith 1990).
Understanding the growth of children provides a lens into the social dynamics for a group
that functioned amidst what appears to be extreme conflict, affecting both health and nutrition.
Though the cemetery is archaeologically classified as Oneota, exploring potential differences in
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the populations using it can yield further information about demographics and relationships at
the cemetery and associated site.
Chapter 2 provides a background on the Oneota, the Bold Counselor Phase of the Central
Illinois River Valley, and the Norris Farms 36 cemetery. Chapter 3 explains the methods used
during data collection and the statistical tests that were employed in the analysis. The results are
reported in Chapter 4, along with possible explanations for the differences in long bone growth
among the juveniles buried in the cemetery. Chapter 5 summarizes the conclusions of this study
and the importance of bioarchaeology to understanding population interactions in the past, and
provides potential direction for future research.

6

CHAPTER 2: BACKGROUND

This chapter provides an introduction to Oneota as a tradition and how it is classified
archaeologically with specific emphasis on the Bold Counselor Phase. Background on the Norris
Farms 36 cemetery and associated Morton Village Site is also provided. The Oneota component
of the cemetery contains a minimum number (MNI) of 264 individuals (291 in total if Woodland
Period burials are included). With approximately fifty-one percent of individuals classified as
sex indeterminate juveniles, the next chapter explores the importance of the bioarchaeology of
children, who make up forty-to-sixty-five percent of most living social groups (Baxter 2005;
Lewis 2007) and as much as half of cemetery populations. The skeletal analysis of nonsurvivors in this cemetery population can provide insight into the nature of Oneota occupation in
this region.
The term Oneota describes a cultural tradition that emerges in the archaeological record
around AD 1000. Its influence crossed geographic areas spanning from Michigan and Ohio in
the East, into Canada in the North, and as far south as Oklahoma (Benn 1995; Gibbon 1972;
Staeck 1995). The Norris Farms cemetery was located on the western bluffs in the Central
Illinois River Valley, which reach an elevation of 176 meters. The site and bluffs are located
39.6 meters above the flood plain where the Thompson and Long lakes of the 19th and 20th
century were located. Figure 1 shows the geographic setting of the site. Central Illinois began to
develop prairie environments approximately 8,000 years ago, and forests expanded by 5,500
years ago in the southern end of the Prairie Peninsula. Though the climate was cooler than in
modern times, there is no evidence that it affected prehistoric subsistence in the area; in fact, the
increased moisture added to the growth of forested areas (King 1990).
7

Figure 1: Geographic Setting of Norris Farms 36 (King 1990:3, Figure 2.1)

The prehistoric people inhabiting these bluffs had a myriad of resources at their disposal
(Tubbs 2013). They were not limited to aquatic, prairie, or forest regions, but instead had access
to all three environments. The Oneota near the Illinois River relied heavily on river resources,
and fish were the primary animal resource used in prehistoric times even after the subsistence
base changed to farming (Birmingham and Eisenberg 2000; King 1990). According to Tubbs
(2013), the people of Norris Farms 36 had access to agriculture-supporting land, as well as trade
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access with maize-dependent Mississippian groups. The surrounding forested areas supported
deer, turkey, raccoon, and squirrels, as well as plant resources. The prairie environment of the
Central Illinois River Valley included species of rabbits, woodchucks, gophers, and elk, along
with plants such as elderberries and grapes (King 1990). With a habitation component
surrounded by such a vast array of resources, an exploration of the cultural characteristics and
interactions at the Morton Village and Norris Farms 36 sites leads to a better understanding of
why skeletal indicators of malnutrition and/or poor health are found in some members of the
cemetery population.
Bold Counselor Phase Oneota and Mississippian Interactions
There are a number of ideas about where and how the Oneota tradition developed. In
archaeological literature from the early twentieth century, Oneota was first recognized as Upper
Mississippian (AD 1000–1400) (Birmingham and Eisenberg 2000; Esarey and Conrad 1998;
Gibbon 1972; Morse 1960). One suggestion was that Oneota peoples migrated from Cahokia in
AD 1200 (Jackson 1992; Pauketat and Emerson 1997). Most archaeologists in the late 1930s
and early 1940s believed Oneota traits to be a northern expression of the Mississippian tradition
(Griffin 1995; Jackson 1992). This idea is falsified by recent radiocarbon dates that show
Oneota traits as early as AD 900 and an Oneota tradition that grew alongside the Mississippian
tradition of Cahokia (Theler and Boszhardt 2006; Young and Fowler 2000).
A second idea is that Oneota traits developed out of the Woodland tradition after AD
1000. The material record shows that some groups shifted from grit-tempered to shell-tempered
globular ceramics (Benn 1995; Gibbon 1972). Broad, shallow bowls occur more frequently than
with Mississippian and Woodland groups, and there are hybrid items that usually consist of
Mississippian plates decorated with Oneota designs (Esarey and Conrad 1998).
9

Though Oneota groups were non-hierarchical and non-centralized, incipient social
inequality may have been determined through access to resources (O’Gorman 2001). Oneota
groups, in general, were semi-sedentary and practiced hunter-gatherer subsistence strategies like
Woodland populations, but were also agriculturally-situated like Mississippian peoples.
Emergent Oneota villages were small clusters of some 10 to 20 houses with no fortifications.
Later, Developmental and Classic Horizon settlements were larger, covering upwards of 20 acres
with palisades surrounding the entirety of their villages, suggesting that warfare or raiding were
constant concerns (Berres 2001; Buikstra et al. 1986; Jackson 1992; Milner et al. 1991). The
dates for these Horizons can be seen in Table 3.
Table 3: Oneota Horizons
Oneota Horizon

Dates
AD 900–1000
AD 1000–1300
AD 1300–1650

Emergent
Developmental
Classic

According to Esarey and Conrad (1998), Bold Counselor Phase Oneota are defined by
their geographic location as well as their interactions with Mississippian groups. The sites are
clustered in the Central Illinois River Valley and date from approximately AD 1275 to 1425,
contemporaneous with the Larson Phase Mississippian occupation in this area, which dated from
AD 1250 to 1300 (Conrad 1991; Esarey and Santure 1990). Specifically, researchers link the
Developmental Horizon of Oneota with Middle and Late Mississippian traits (Henning 1998)
and show that Bold Counselor people in the Central Illinois River Valley were politically and
economically tied to regional Middle Mississippian groups (Esarey and Santure 1990; Jackson
1992).
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The Mississippian Southeast can serve as an example of the variety of interactions
between chiefdoms that ranged from violent to cooperative. Groups were not isolated, and
regional exchange networks included human labor, prestige items, raw materials, and aided in
the evolution of political relationships. Cooperation may have been the basis for economic and
social relationships; however, negative outcomes of these interactions did arise (Hally 2006;
Henning 1995). A similar model of both negative and positive interactions can be applied to the
relationship between the Oneota at Norris Farms 36 and regional Mississippian groups and may
explain the presence of non-local items in certain graves.
Bold Counselor Phase groups migrated from the Upper Mississippi River Valley into the
Spoon River part of the Central Illinois River Valley as Mississippian groups were beginning to
abandon the area after AD 1300. As in the southeastern example, Mississippian groups that
remained likely cooperated and had conflict with the new Oneota peoples in the region. Ceramic
evidence from sites in the area show cooperative interaction among groups, and possibly even
cohabitation of people from both cultures (Esarey and Conrad 1998; Jackson 1992; Wolfe
Steadman 2008). After Oneota expansion into the area, both groups began a series of changes
resulting from their interactions with one another (Steadman 1998). Esarey and Conrad (1998)
state that it is this association with Mississippian cultures that makes the Bold Counselor Phase
unique.
At the Sponemann Site in the American Bottom, Mississippian and Oneota occupations
had a brief period of coexistence, so the cohabitation concept is not unfounded. The radiocarbon
dates from the Oneota portion of the site range from AD 1000–1300, and most likely the later
part of this period is when Cahokia’s influence was declining (Jackson 1992). The Bold
Counselor Phase component at Sponemann is considered a permanent settlement of family
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groups, not temporary hunting intrusions into the region. As is the case with most sites, only a
limited number of burials were recovered. Three of four individuals, a child and two adults,
represent Bold Counselor Phase burials (Hajic 1992).
The main expression of the Bold Counselor Phase can be found in five villages on the
western bluff of the Illinois River Valley: Crable, C.W. Cooper, Otter Creek, Sleeth, and Norris
Farms 36/Morton Village (Esarey and Conrad 1998). Figure 2 shows Bold Counselor Phase
sites in the Central Illinois River Valley. The Crable site is located in the southwest corner of
Fulton County on the Norman Crable Farm; most of the artifacts are Mississippian (Morse
1960). Crable, however, became known as a mixed-use site because Upper Mississippian
(Oneota) materials were contemporaneous with the predominantly Mississippian artifacts at the
site. It has been suggested that the distribution of Oneota goods throughout the site indicates a
concurrent occupation by two separate groups of people (Esarey and Conrad 1998).
Cohabitation is seen in the similarity of house forms, as well as pottery and cooking vessels. It is
likely that Crable was an occupied Mississippian site that included Bold Counselor Oneota
people in their group (Esarey and Conrad 1998).

12

Figure 2: Bold Counselor Phase Sites in the Central Illinois River Valley (Esarey and Santure 1990:162,
Figure 15.1)

The C.W. Cooper site has become the Bold Counselor Oneota type site because
additional cultural assemblages are not present (Esarey and Conrad 1998). In addition to these
artifacts, aerial photographs from the 1930s show settlement patterns that relate to the Bold
Counselor Phase, including a large, year-round occupation (Esarey and Conrad 1998).
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Otter Creek has no contextually excavated artifacts and has only been classified based on
surface collected jars and effigy bowls. Information about the Sleeth site also comes from
surface collections housed at Dickson Mounds and Western Illinois University, which show a
balance of Mississippian and Oneota artifacts. Like the Crable site, architectural and artifactual
similarities suggest cohabitation by Oneota and Mississippian groups. However, hybrid or
copied Mississippian ceramics appear less frequently than they do at the Crable Site (Esarey and
Conrad 1998).
The Norris Farms 36 site cemetery is associated with Morton Village, the best
documented Bold Counselor Phase Site. Phase I survey for Morton Village and the associated
Norris Farms 36 cemetery was conducted in the spring of 1983 by the University of Illinois
Resource Investigation Program staff. The following year in May, the Illinois Department of
Transportation (IDOT) contracted with the Illinois State Museum to complete an additional
Phase II excavation; the goal was to assess the effects of re-grading along Illinois Route 78/97.
From this, IDOT requested that subsurface archaeological testing be completed to determine the
importance of the remains, originally hoping to avoid the cemetery component altogether (Harn
1990).
The Dickson Mounds Museum crew carried out Phase III excavations from September of
1984 into March of 1985. The Morton site, as well as the associated cemetery, show signs of
multiple occupations. Evidence of Early Woodland as well as Late Woodland action is present.
In addition, Spoon River Mississippian houses and pits have been excavated. For the purposes
of this analysis, the most prevalent cultural component belongs to the Bold Counselor Phase
Oneota occupation. Though the cemetery features represent Woodland, Mississippian, and
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Oneota components, the main mound (264 individuals) has been classified under the Bold
Counselor Phase umbrella (Harn 1990).
The Norris Farms 36 skeletal remains and any associated grave goods were inventoried in
1995, and were reported to the National Parks Service as culturally unidentifiable the following
year. This information can be found on the National Parks Service NAGPRA information page
(NPS, NAGPRA 1984-1985). Currently, the remains are curated at Pennsylvania State
University in their climate-controlled storage area, which is a locked facility with strict
regulation of access. Permission to access the remains for this project was granted by the Illinois
State Museum (Terrance Martin, personal communication 2014).
The Bold Counselor Phase was classified at Morton Village based on four Bold
Counselor structures and almost 100 pit features. An example of Bold Counselor Phase ceramics
can be seen in Figure 4. In addition, the cemetery includes Oneota jars and vessels and Late
Mississippian style ceramics, knives, and gorgets. Additionally, cord-marked jars and
Mississippian effigy bowls are found in the village portion of the site (Esarey and Conrad 1998).
At Norris Farms 36 cemetery, a spider gorget was present, as well as conjoined jars and a dance
sword, all of which are Mississippian in style or origin. Imitation in style also appears with
hybrid vessels that show both Mississippian and Oneota forms (Santure and Esarey 1990). The
presence of non-local goods in the cemetery may have been signaling the presence of two
distinct groups: Oneota and Mississippian (Bengtson et al. 2012; Bengtson and O’Gorman 2014;
O’Gorman et al. 2012).
Evidence of Mississippian interaction and incorporation in the Upper Mississippi River
Valley can similarly be seen through ceramic and skeletal evidence in Wisconsin at Trempeleau
and Aztalan, as well as Cahokia in Illinois. A platform mound at Trempeleau, which is located
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near the Mississippi River, was built to mimic Cahokia’s Monk’s mound. Characteristic
Mississippian ceramics were found with a few Oneota trade items that led researchers to believe
that this site was the first point of contact between Cahokia and the people of the area (Green and
Rodell 1994). At Aztalan, in the south central part of the state, artifact assemblages also show
influence from Cahokia. Skeletal evidence at this site indicates that migrants who spent very
short amounts of time at the site died and were buried there, and some may have come from in or
around Cahokia (Price et al. 2007).
A recent study of in-migration to Cahokia suggests that migration was bi-directional.
Slater and colleagues (2014) found a significant percentage of migrants in their sample of 87
individuals. Although it is not possible to identify where the individuals are from, Mississippian
exchange networks and migrations extended into the southeast, north, and even westward. Both
Mississippian and Oneota polities were characterized by the ongoing reorganization of groups,
population movement, and interaction with other regional entities (Hollinger 1995). All of this
evidence – bioarchaeological, artifactual, and architectural – supports extensive interaction
between Oneota and Mississippian groups.
Original Interpretations of Interactions
There is a significant body of evidence that interaction also included violence and
warfare. All human groups have some form of conflict, whether from external sources or
amongst themselves, and the Central Illinois River Valley during the Bold Counselor Phase
occupation was characterized by violence evidenced by the construction of fortifications, use of
weaponry, and art depicting the conflicts. Fortifications and settlements built in defensible areas
are both indicators that some sort of external stresses were being placed on Bold Counselor
Phase groups. Comparisons between early and late prehistory in the area show that violence was
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more prevalent after AD 1000, when Oneota groups moved in to the area. One explanation is
that the violence was a way to gain control over the resources available in the Central Illinois
River Valley (Larsen 1997; Milner et al. 1991; Steadman 2008).
The trauma evidenced in the Norris Farms skeletal collection, along with the burial
contexts and locations were initially interpreted as indicators of opportunistic, raid-based
warfare. The threat of raiding may have been constant, though its severity might vary based on
the relations among communities at any given time (Milner and Smith 1990). Forty-one of these
individuals with perimortem or healed wounds were older than the age of 15 years when they
died (Dye 2009; Larsen 1997; Milner et al. 1991). High levels of violence could have
destabilized subsistence practices as well as political and social patterns, which is the focus of
most regional research (Dye 2009; Milner et al. 1991). Evidence for violence has also been
identified at the nearby Mississippian site of Orendorf (AD 1150–1250), leading researchers to
conclude that warfare was endemic in the region and that multiple destabilizing forces were at
work before the arrival of Oneota groups (Steadman 2008).
Recent Interpretations of Interactions
Though the original interpretations of Morton Village and Norris Farms 36 emphasize
violence, more recent investigations take a broader, more complex view of social organization.
Instead of the consecutive occupations of Mississippian and Oneota, these more recent lines of
evidence point towards a cooperative cohabitation at Morton Village making it a uniquely
blended, multiethnic community (Bengtson and O’Gorman 2014:3) The emphasis on violence is
neither denied nor negated in newer sources; however, explanations for said violence and its
results provide an alternate look at the relationships between regional Oneota and Mississippian
groups, between men and women, and between children and adults (Bengtson et al. 2012;
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Bengtson and O’Gorman 2014; O’Gorman et al. 2012). It is also important to note that though
the cemetery was completely excavated in the 1980s, only a fraction of the village was excavated
at that time (Bengtson and O’Gorman 2014:3).
Evidence for resource circumscription is also lacking in more recent archaeological
investigations at Morton Village which show a wide variety of floral and faunal remains. In
addition, isotopic evidence completed by Tubbs (2013) shows a wide and varied resource base.
The individuals at Norris Farms 36 did not rely as heavily on maize as neighboring Mississippian
populations at Orendorf. According to Tubbs (2013), equal availability to area resources
suggests that the differences in diet between Oneota and Mississippians were part of an identity
signaling and deliberate range of food choices.
Identity signaling is also seen in the presence of grave goods from the Norris Farms 36
cemetery. In addition to numerous Mississippian style or hybrid vessels, a spider gorget was
interred with a female. The spider is a known symbol of feminine power in Middle
Mississippian literature that is unusual in Oneota contexts. Items in mortuary contexts
demonstrate a relationship between Oneota and Mississippian (O’Gorman et al. 2012).
According to O’Gorman, Bengtson, and Tubbs (2012:6), these items were not used to show
otherness. Instead, where these goods were present with juveniles, it becomes more likely that
their families were signaling identity and relationships for them in burial.
Oneota Burial Patterns
Early Oneota groups, like their Woodland forbearers, continued to build small burial
mounds (Berres 2001; Birmingham and Eisenberg 2000). By AD 1200, however, this practice
disappears. Instead, the Oneota chose to bury their deceased in cemeteries with individual
interments. This change appears to be associated with the change from the mobile lifestyle of
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hunting and gathering to the sedentary farming way of life (Birmingham and Eisenberg 2000).
However, the Oneota did on occasion bury their dead in mounds that were left by Woodland
populations (Berres 2001). At Norris Farms 36, the population may have expanded an existing
mound originally constructed during an earlier period, as the location of the cemetery was
located at some distance from the settlement (Figure 3).

Figure 3: Locations of the Morton Village and Norris Farms 36 Cemetery (Esarey and Santure 1990:6,
Figure 3.1)
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Early studies of Oneota mortuary contexts suggest a kin-based organization, expressing
equality across the population. In burial types and locations, social status is generally not visible
and the quality and quantity of grave goods did not directly reflect social status of the living
(Berres 2001). Several burials at the Norris Farms cemetery, however, are interpreted as highstatus burials. Individuals interred with Mississippian items are considered high-status by
archaeologists (Santure and Esarey 1990), but distinctions formed by grave goods may have been
a way for the population to distinguish identity among different groups using the cemetery.
Individuals of all ages and sexes were generally buried in Oneota cemeteries as single
interments placed in either fully extended or flexed body positions. Patterns in most cases of
Oneota cemeteries begin to appear in the artifact assemblages. Grave goods are made up of
common utility items such as tools and ceramics. In addition to actual grave items, hearths are
also common. Hearths, according to later ethnographic accounts, were burned for four days to
help the deceased into the afterlife (Berres 2001; Santure 1990).
The Cemetery at Norris Farms 36
The human remains from Norris Farms 36 represent the largest, best-preserved Oneota
skeletal collection. Grave distribution at the site also suggests a possible presence of different
social groups based on the grave goods present. The graves extend in all directions except west
on the river bluffs (Figure 4). The central point in the cemetery had the highest density of burials
and contained mostly the graves of children. Except in rare cases, previous interments were not
disturbed when newly deceased individuals were buried. It appears as though older graves were
visible and were avoided. However, there is no evidence of grave markers except for one
limestone slab placed at the head of Burial 210, a 50+ year old female. Burned posts were found
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near the graves of two other individuals, Burial 140, a 6-12 month old, and Burial 151, a 2-3 year
old (Milner and Smith 1990).

Figure 4: Grave Distribution and Topography at Norris Farms 36 (Santure 1990:66, Figure 9.1)

Because the graves were close together, it appears that limiting the cemetery space was of
some importance. The burials were arced from the center of the cemetery, depending on the
physical location of each grave, with adults making up the outer arc. In the center of the
cemetery, most graves lay parallel with the ridge, although some are placed perpendicular to it.
It appears that the majority of burials had their heads oriented in a northern direction, while
others situated together were oriented to the south. Figure 5 shows the overall distribution of
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graves at the Norris Farms 36 cemetery. Cause of death, timing of burial, cultural differences, or
an individual’s origins are all possible causes for differences in body position and orientation
(Freiwald 2011; Santure 1990).

Figure 5: Distribution of Graves at Norris Farms 36 (Esarey and Santure 1990:9, Figure 9.6)
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Ninety-five percent, or 252 individuals, consisted of articulated skeletons which are
interpreted as primary burials (Santure 1990). Eighty-six percent of these individuals were
placed in extended positions with 216 individuals interred in a supine body position, 7 in a prone
position, and 3 placed on their sides. Four-percent of the individuals had flexed (6) or semiflexed positioning (4). The position of two-percent of burial positions (6) could not be
determined because of destruction from burrowing animals. An additional four-percent of the
burial population is made up of eleven bundle burials consisting of long bones, skulls, and pelvic
elements (Santure 1990).
Though individual inhumations are the standard, multiple inhumations are also present at
the site. Five graves in the central portion of the cemetery each contained two individuals (fourpercent of the population) who may have been family members. For example, a 30-35 year old
woman (Burial 223) was interred with a perinate (Burial 226) buried between her femora. The
cause of death for both is interpreted as a miscarriage. Burials 97 and 98 are possible twins
between birth and one month old. Burial 121, a 3-9 month-old infant, was interred with Burial
122, a 1-6 month-old infant. Burial 25, 2-4 years old at the time of death, was placed on the left
arm of Burial 24, a 50+ year-old woman. They may or may not have been related. Burial 175, a
birth-2 month-old infant was buried on the torso of Burial 174, an 18-21 year-old woman
(Santure 1990).
Burials of multiple individuals interpreted as victims of perimortem violence often were
located on the outer rims of the cemetery. Only Burials 92 and 94 represent victims of violence
in a centrally-located grave. This variation in location may relate to the cause of death; the
positioning of the victims of violent death is not common anywhere else in the cemetery. If the
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cemetery expanded from the center outwards, it can be inferred that the perimeter was made up
of victims of violence and indicates later events in the site’s history (Santure 1990).
Remarks
The Bold Counselor Oneota people at Morton Village and Norris Farms 36 occupied the
region for only a few decades around AD 1300 (Dye 2009). Though new to the region and with
a more varied diet than their regional Mississippian counterparts, the Milner et al. (1991)
interpretation suggests that growth differences are a result of social and nutritional stresses
caused by violence. More recent evidence that Morton Village was occupied by both
Mississippian and Oneota peoples suggest that the presence of Mississippian goods may signal
social identity. If the differences in grave goods buried with juveniles reflected group identity,
then differential access to resources (local versus non-local) and differences in genetics may
have been the cause for dissimilarities in growth.
Bold Counselor Phase Oneota people moved into a region in the Central Illinois River
valley that was already occupied by Mississippian groups. According to Milner et al. (1991:
581), “evidence indicates that this conflict was part of a broader pattern of volatile pre-contact
era social relationships that featured intergroup cooperation coupled with antagonism.” From
this perspective, cooperation is seen in the artifact assemblages and potential co-habitation of
sites and antagonism is evident in the instances of violent death that have become a defining
factor of the cemetery. From the more recent work, a differential view of the site and regional
interactions can be seen. Additionally, the unique blending of pottery forms at Morton Village
and Norris Farms 36 may be signaling a meeting of two distinct cultures: Oneota and
Mississippian.
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CHAPTER 3: METHODS

Juvenile growth patterns may be affected by warfare, disease, poor nutrition, and other
factors, a premise that has been used to study and compare stress in North American indigenous
populations, along with pathological indicators of health, such as iron deficiency or heavy
disease loads (Jantz and Owsley 1984; Milner and Smith 1990; Milner et al. 1991; Steadman
1998; Steadman 2008). This project utilized osteometric measurements to discern differences in
the long bones of juveniles interred with Oneota items or Mississippian goods. Bones are more
susceptible to environmental factors than teeth, which are more closely regulated by genetic
predisposition (Eveleth and Tanner 1976; Goodman 1998; Larsen 1995), providing researchers
with a means to compare expected growth patterns with actual ones and identify slow or delayed
growth among paleo-populations (Larsen 1995; Larson 1997; Maresh 1955; Milner et al. 1991).
An overview of skeletal growth and causes for differences is followed by examples of reasons
for skeletal growth dissimilarities in North America, a description of the data collection of the
measurements used in this study, and the statistical methods employed to identify significant
differences among the juvenile burial population at Norris Farms 36.
Skeletal Growth
There are two main periods of growth activity: birth through age one and completion of
bone growth at the end of adolescence when epiphyseal fusion is complete. Genetics, access to
and quality of nutrition, social status, illness, psychological well-being, and biological sex
differences are all factors that affect childhood growth and development. Maresh (1943, 1955)
found that until the age of ten in modern populations, growth is fairly standard with few
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deviations. From the age of ten, and particularly after the age of twelve, growth is more variable.
Population specific growth trends and differences in body size show up more in adolescence than
in early childhood (Goodman 1998; Maresh 1955; Ruff 2002; Steadman 1998).
Studies from living groups suggest that growth in body size early in development is
similar in populations that are known to have stable environmental conditions. Deviations may
relate to issues with environmental factors that can slow or stop growth, and periods of
nutritional deprivation, famine, economic problems, and warfare are all causes for growth
retardation. Long bone length is associated with stature, but this correlation changes
dramatically as growth timing changes. Further, growth rates themselves also may change, and
these juveniles might grow to be shorter adults (Larsen 1995; Larsen 1997; Lewis 2007).
However, terminal body height is affected by many factors, and children may catch up in
height during later periods of childhood growth (Larsen 2000). That is, if environmental factors
improve, growth has the potential to recover. If environmental conditions decline, growth
follows in that direction. Poor living conditions, chronic malnutrition, and stress have the
potential to slow the growth of any child regardless of their hereditary maximum growth
potential (Bogin 1988; Eveleth and Tanner 1976 Minnis 1985; Ruff 2002). Juvenile specific
stature formulas have been created; however, they are based on modern radiographs such as the
Denver Growth Study from the 1970s, so should be considered approximate rather than exact
comparisons. In addition, some differences in specific regions of the body may relate to
functionality and environmental causes (Larsen 1997; Ruff et al. 2013).
While understanding skeletal growth in past populations is difficult because of the
variability in genetic and environmental factors over space and time, the same principles can be
applied. Findings from a number of case studies have identified differential bone growth
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attributed to social and environmental causes that may be similar to those affecting populations
using the Norris Farms 36 cemetery. For example, Johnston (1962) conducted a long bone
analysis of 165 infants and children aged birth to five and one half years of age at the sites of
Indian Knoll. Environmentally dissimilar groups were compared and showed that the
environment can have a strong effect on childhood growth. The growth trends of the juveniles in
the less stressful environment accelerated, whereas growth faltered for individuals in stressful
situations (Eveleth and Tanner 1976; Johnston 1962).
In Jantz and Owsley’s (1984) study of Arikara populations pre-and-post-contact, the
results were interpreted as stresses and access to resources affecting long bone growth. A
growing reliance on agriculture for the Oneota of the Norris Farms 36 burial population might
also have resulted in nutritional stress. Groups that depend on agriculture for their food can
periodically face times of shortages due to environmental factors (Bogin 1988; Buikstra et al.
1986; Hart 1990).
Disease can also cause differences in bone growth. In the skeletal collection at Norris
Farms 36, and in all archaeological collections for that matter, risks for various diseases vary
from individual to individual based on susceptibility. This plays into the third part of the
Osteological Paradox which is known as hidden heterogeneity. Group mobility decreased and
populations increased with the switch to sedentary agriculture (Buikstra et al. 1986; Hart 1990).
Unsanitary conditions can arise when more people are exposed to infectious diseases, such as
tuberculosis (Eveleth and Tanner 1976; Larsen 1995), which is seen in high frequency at Norris
Farms 36 (Milner and Smith 1990). Infectious diseases are often intertwined with nutritional
deficiencies that cause problems such as anemia which can result in cribra orbitalia and porotic
hyperostosis.
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Both illness and malnutrition also can result in growth stoppages in tooth enamel called
linear enamel hypoplasias (LEH). Sedentary agriculturalists have higher levels of anemia seen in
instances of cribra orbitalia and porotic hyperostosis (Larsen 1995; Milner and Smith 1990).
However, Wood and colleagues (1992:355) note that insults to bone reflect higher survival rates
rather than increased mortality; enamel hypoplasias do not occur unless the child survives,
meaning that individuals with observable instances were actually less frail than the individuals
that died prior to hypoplasia formation.
We cannot determine epidemiological rates at Norris Farms 36 because, as with other
sites, we do not know what exposures or risks each individual had (Wood et al. 1992:345).
Therefore, population specific mortality patterns cannot tell us much about risks of death,
especially if frailty and susceptibility differ from population to population. A skeletal growth
example in Wood et al. (1992:351) mentions that short stature is often used as an indicator of
stress, and that may be a problem with the characteristically small individuals at Norris Farms
36. However, the entirety of the Norris Farms cemetery population would have been highly
stressed, which would have been unlikely to differentially affect populations using the cemetery
(Milner 1991; Milner and Smith 1990; Steadman 1998).
Migration can also provide biological stresses that alter bone growth (Bogin 1988;
Morrissey 1983). Social and economic relationships, environmental pressures, and the need for a
new settlement may have pushed the Norris Farms group south from the Upper Mississippi River
Valley into Illinois’ Central River Valley. At Aztalan in Wisconsin, the individuals that were
migrants from the American Bottom Cahokian region had a differential grave preparation, as
well as more elaborate, non-local burial assemblages (Price et al. 2007). The cemetery
individuals’ grave assemblages at Norris Farms 36 are likewise associated with identity. The
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differences between individuals with Mississippian goods and those with Oneota goods therefore
may be attributed to non-local status. If the individuals interred with Mississippian goods were
migrants or visitors, they may have had better access to resources because of an original varied
environment.
Prehistoric Illinois, specifically during the Woodland and Mississippian periods, was
characterized by migration and population movement within the region (Beehr 2011). Stone and
Stoneking’s (1998) mtDNA analysis shows that the bulk of Illinoisan migrants originated in
Ohio during the Woodland period, which fits with the model of a Woodland to Oneota
transformation and subsequent migration south into Illinois. This evidence is supported by the
presence of exchange items from Ohio in Illinois habitation and mortuary contexts. Even at
Cahokia, strontium isotope signatures are found for non-local individuals interred with or near
local Cahokia residents; these individuals are further evidence of high levels of migration
throughout the prehistoric Midwest (Slater et al. 2014).
Warfare can also often facilitate large movements of people and limit their areas for food
acquisition (Hally 2006; Milner et al. 1991; Morrissey 1983). A need for alliance or protection
from the regional Mississippian groups may have been an additional cause for such a migration
(Jackson 1992; Minnis 1985). The individuals interred at Norris Farms 36 may have limited
their subsistence to circumscribed areas possibly due to the threat of violence described in early
research (Milner et al. 1991). Sociopolitical integration that occurs when one group moves into
the territory of or is incorporated into another group can also cause a discrepancy in access to
resources (Minnis 1985).
Mississippian-Oneota interaction evident at Norris Farms 36 suggests that the two groups
were cohabitating and cooperating with one another. These groups may have initially migrated
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from areas with different resource availability. As such, it follows that they potentially came
from genetically dissimilar populations, the former having taller individuals (Eveleth and Tanner
1976; Jantz and Owsley 1984; Ruff et al. 2013).
For example, long bone diaphysis lengths decrease during the Mississippian period (AD
1200–1300) in the Central Illinois River Valley (Larsen 1995; Larsen 1997). The switch to
intensive agriculture is the most consistent explanation for reduction in bone growth (Buikstra et
al. 1986; Hart 1990; Jantz and Owsley 1984; Larsen 1995; Steadman 1998). At Dickson
Mounds, hypoplasias and occurrences of iron deficiencies show up at earlier ages in later
agricultural groups than in foraging groups, where they occur much later, if at all. In addition,
long bone growth was shown to slow around two years of age in a comparison between Middle
Mississippian (AD 1150–1300) and Late Woodland (AD 950–1100) groups (Goodman 1998).
It is also important to note that the juveniles in cemetery populations are the nonsurvivors; this is known as selective mortality. These individuals may not be representative of
the living population and the children who survived into adulthood may have had better growth
trends (Halcrow and Tayles 2011; Larsen 1997; Lewis 2007; Wood et al. 1992). However, in
west central Illinois at the Norris Farms cemetery, both dietary issues and trauma are evident in
the skeletal materials, and these facts cannot be ignored in this discussion.
Data Collection
Fifty-one percent (137 individuals) of the Oneota skeletal population at Norris Farms 36
are sex indeterminate juveniles biologically aged sixteen and younger (Halcrow and Tayles
2011; Milner and Smith 1990). A distribution of the juvenile burials can be seen in Figure 6.
The juvenile ages were estimated using different stages of dental development from Ubelaker
(1978), as well as two additional post-1960 sources (Moorrees, Fanning, and Hunt 1963a, 1963b;
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Thoma and Goldman 1960). In cases where teeth were not available, long bones were observed,
and epiphyseal closure aided in age estimation (Milner and Smith 1990).

Figure 6: Grave Distribution by Age (Tubbs 2013:149, Figure 7.1)
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I compared measurements of the femora, tibiae, and humeri of 135 juveniles interred in
the cemetery and compared them to dental age estimates reported after the site’s first excavation
and analysis (Milner and Smith 1990). I measured the left femur, tibia, and humerus of each
individual using a Swiss osteometric board. Placement on the osteometric board was
standardized with the posterior up for all measurements and the distal end of each long bone set
at zero. I measured the femur, recorded the measurement, and then measured the tibia and
recorded the value, and finally recorded the humerus and its measure. All measurements were
recorded in millimeters, and the osteometric board was zeroed after each measurement. When an
element was incomplete or missing, I recorded that information and moved onto the next
element.
Some bones had the epiphyses attached, so I added this information to my notes with the
measurements that I took. For example, the proximal humeral epiphysis of Burial 30 was
attached with masking tape, which was the case for seven individuals. In the case of Burial 39,
the proximal tibial epiphysis was taped to the diaphysis. In one instance, Burial 228, I measured
the femur despite the fact that part of the femoral head was missing. Two burials in the
collection were missing: Burial 142, a six-to-twelve-month-old individual, and Burial 253, a sixto-nine-month-old infant. The burial notes and field data for Burial 142 were also missing.
I created a list randomizer using Random.org, a number generating website, to account
for observer error. I set the page to randomly order the 137 burials. From the front end of the
list, twenty-percent (28 individuals) were re-measured. There were four burials with
discrepancies: Burial 124, Burial 156, Burial 230, and Burial 256. These were measured at the
end of my work day and were most likely the result of inaccuracies in my measurements.
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Statistical Methods
I used Pearson’s Correlation, linear regression statistics, and t-Test statistics to compare
the dental age and bone length of the Norris Farms 36 juveniles. I entered the data into
Microsoft Excel 2010 and IBM SPSS Statistic 22. In Excel, I divided the data into three
columns for each long bone (refer back to Table 1). In computing a correlation, I looked at how
closely age and long bone length were related and compared them to burial assemblages. This
thesis project uses correlation in a descriptive sense (Thomas 1986) which allows for a simple,
linear relationship between the two variables (Age as X and Length as Y), with age (independent
variable) predicting bone length (dependent variable). I graphed the functional relationships to
show a single straight line by which all points (burials) could be compared. The maximum value
of correlation (r) is 1.00, so in cases where strong correlation exists, r should be relatively close
to 1 (Thomas 1986).
Though linear regressions and correlation were computed electronically using statistical
software, the t-Tests were calculated by hand. I calculated the femur, tibia, and humerus t-Tests
for individuals buried with Oneota goods and Mississippian goods as well as for the overall
sample of grave goods versus no grave goods.
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CHAPTER 4: RESULTS OF ANALYSIS

At the Norris Farms 36 cemetery, differences in grave goods interred with juveniles
parallel differences in growth with the femora and the humeri. Said differences may be
indicative of the newly proposed cohabitation at the site, or may indicate that two distinct groups
were using the cemetery and that their grave goods were associated with identity. Regression
analysis comparing bone length and age along with t-Test statistical analysis show no statistical
difference in size between juveniles with grave goods and those without. In contrast, the femora
and humeri of individuals buried with Mississippian goods were significantly larger than those
buried with only Oneota materials.
This chapter is a discussion of the results for each long bone measured. The correlations
and the linear relationships are presented for each bone, and charts and tables are provided to aid
in conveying the results of this analysis. The individuals are subdivided into the five groups
based on the types of grave goods present (refer back to Table 1), so a detailed discussion of
juvenile grave assemblages is provided. The groupings are based on the types of grave goods
described in the Illinois State Museum Burial Data Forms (Milner 1983-1985).
Juvenile Grave Goods
Elaborate grave assemblages were only present with children. Aside from one adult
female found with a Mississippian style spider gorget (O’Gorman et al. 2012), gorgets were
found only in burials of juveniles, and the majority of hair pins were only found in the graves of
children. Ceremonial tools such as pipes and bone tools were found with individuals of all ages,
although they were limited in juveniles to avian regalia and pipes (Santure and Esarey 1990).
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Certain grave goods may have represented different identities or associations within the
site. It is here that an important distinction made by Santure and Esarey (1990:80) should be
emphasized: “All of the trade and hybridized vessels, both possible trade vessels and all other
water bottles were buried with children.” It is possible that in addition to local Oneota, another
group may have buried individuals at the site. These children were being separated from the
population as a whole in death via these grave assemblages, even as the graves with
Mississippian goods were interspersed throughout the cemetery (Figure 7). An example of
hybrid Mississippian items can be seen in Figure 8 with the Mississippian style, negative painted
water bottle interred with Burial 183, a 3-4 year old.

Figure 7: Distribution of Burials with Mississippian Items (Santure and Esarey 1990:108, Figure 10.11)
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Figure 8: Mississippian style Bottle interred with Burial 183, a 3-4 year old (Santure 1990:79, Figure
10.3)

Many of the artifacts found within the Norris Farms 36 cemetery are found with children.
Four juveniles were interred with artifacts classified as both Mississippian and Oneota (Milner,
1983-1985). Burial 54, a 3-4 year old, was buried with a Mississippian style shell gorget along
with an Oneota pot and shell spoon. Burial 89, a 9-12 ½ year old, also had a Mississippian shell
gorget, an Oneota jar, and a flint chip. Burial 128, a 2-4 year old, was interred with Oneota
pottery, shell beads, and a Mississippian shell gorget. Lastly, Burial 260, a 7-9 year old was
buried with an Oneota Jar, a Mississippian style shell spoon, and limestone (Milner, 1983-1985).
There are seven juveniles that have solely Mississippian assemblages: Burials 77, 120,
140, 173, 181, 204, and 257 (Milner 1983-1985). Burial 77 was buried with a water jar, shell
spoon and beads, and points. Additional beads, an eyeless bird effigy spoon, and a water bottle
were interred with Burial 120. As for Burial 140, shell beads and a shell gorget were present.
Accompanying Burial 173 was a shell spoon and bone pins. Burial 181 was buried with a small
shell gorget, a bone pin, shell beads, and a shellfish effigy. Along with Burial 257, Mississippian
style rim and body sherds were present with a shell spoon and smooth cobbles (Milner 19831985).
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Of three limestone pipes at the site, one was buried with the 16-32 month old in Burial
204, one of the few Oneota high-status burials (Santure and Esarey 1990). Distributions of
burials with status items can be seen in Figure 9. This child was buried with the only Cahokia
variety Mississippian discoidal and a bird effigy spoon. The pipes buried with Burial 204 are
interpreted as death honors.
Old Counselor Phase Oneota pottery

Figure 9: Distribution of Graves with Status Items (Santure and Esarey 1990:109, Figure 10.13)

Six of the juveniles were interred with only Oneota items: Burials 59, 124, 154, 165,
189, and 275 (Milner 1983-1985). Figure 10 shows an example of Bold Counselor Phase Oneota
pottery from village contexts.. Oneota style pots were found with Burial 59, one of which can be
seen in Figure 11. The 16-32 month old in Burial 124 had a bird effigy spoon present and an
Oneota style jar. Burial 154 had four Oneota jars that all had handles, which can be seen in
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Figure 12, and 22 shell beads arranged in a pattern on the skull. An Oneota jar was found with
Burial 165. Oneota cord-marked and grit-tempered ceramics were interred with Burial 189.
Lastly, Burial 275 was buried with an Oneota jar with an angular motif; this is noted as unique in
the burial notes (Milner 1983-1985).

Figure 10: Bold Counselor Phase Ceramic from Morton Village (Santure 1990:50, Figure 7.3)

Figure 11: Conjoined Bold Counselor Phase Jar Found with Burial 59, a 3-9 month old (Santure 1990:76,
Figure 10.1)

Figure 12: Bold Counselor Phase Jar with Handles Found with Burial 154, a 7-9 year old (Santure
1990:77, Figure 10.2)

A number of grave goods were described in the burial notes without giving a
classification as either Oneota or Mississippian (Milner 1983-1985). A pick made from the
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antler of an elk was found with the infant in Burial 148; elk antler picks are found at other
Oneota sites such as the Bryan and Bartron Sites in Minnesota as well as the Crable site
representing both Oneota and Mississippian (Santure and Esarey 1990). A sickle made from a
deer mandible was found with the infant in Burial 157 (Santure and Esarey 1990).
An antler arrow point was also found by the left arm of a 15-17 year old in Burial 228.
Food, in the form of drum scales and another fish, was found with Burial 102, a 16-32 month
old; no bones were found, so these were interpreted as food offerings (Santure and Esarey 1990).
One of four fishing lures is made from marine shell and is found with the infant in Burial 127.
Seven shell gorgets were buried with six individuals; they were found with Burial 181, an infant,
Burial 128, a 2-4 year old, and Burial 89, a 9-12 ½ year old. Burial 181 also had a convex
shaped gorget with a suspension hole. Burial 146, an infant, was buried with a whelk pendant as
well as four marine shell beads which were found near the right side of the skull (Santure and
Esarey 1990).
Though bird remains are unusual in the cemetery contexts at Norris Farms 36, they are
found in the graves of children (Bengtson et al. 2012; Bengtson and O’Gorman 2014). Beak and
wing bones from a crow were found at the right shoulder of the infant in Burial 192.
Additionally, beaks from five ducks and two pied-billed grebes were found on and around the
skull along with wings from another crow and tail elements from a small mammal.
The burial of another infant in Burial 197 had leg and foot bones of a northern goshawk
and beads along the side of the skull. There was also a bead bracelet. Hawk legs and feet were
placed on the right leg of the individual, and it was interpreted that they were actually attached to
the human leg. Hawks have previously been understood as symbols of warfare, so the presence
of such objects with infants has been puzzling to researchers, but the violence visible in the
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individuals at the cemetery certainly supports the war-like representations (Santure and Esarey
1990).
Burial 197 also came with a set of fully articulated hands from an adult (considered
Burial 198). These were placed on the torso with the palms facing down and the fingers pointing
towards the head. There are no cut marks to indicate the severing of the hands from the carpals,
and the method of detachment is unknown. However, this same lack of cut marks is interpreted
as the hands being removed after decomposition (Santure and Esarey 1990) which fails to take
into account taphonomic processes. The initial explanation was that the hands belonged to an
ancestor, and yet again this was interpreted as a high-status burial (Santure and Esarey 1990). It
is more emphasized in recent work that such hand symbolism has a bigger role in Mississippian
iconography. Mississippian ceramics are often decorated with hand motifs and at the famous
Cahokian Mound 72, a set of male burials lacked hand bones. This, according to Bengtson and
O’Gorman (2014:5) may be another example of expressing blended social identities among
children at the site.
Unknown in other Oneota contexts and rare in Mississippian contexts, five bird effigy
spoons were recovered from the cemetery. The four of these with provenience information were
located in the graves of the children described above. Similar spoons were found at the Crable
site which is known to have a large Mississippian component; however, the spoons at Crable do
not have a recorded provenience. It has been recently suggested that the association between
children and birds may be representative of a unique mortuary expression that developed from a
new cultural integration between Mississippian and Oneota at the site (Bengtson and O’Gorman
2014:6).
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Children with any goods were initially interpreted as being from mid-to-high-status
families. The population may have also used displays of wealth as a counter-response to social
stresses and served to preserve the unity of the group (Charles 1992; Santure and Esarey 1990).
In historic Seminole groups, the exchange or donation of goods at the time of a child’s burial
strengthened social bonds during times of war and crisis (Piper, Hardon, and Piper 1982), which
may be an appropriate model for Norris Farms 36.
Pearson’s Correlations and t-Test Statistics
In a Pearson’s Correlation, a strong, positive relationship can be seen in an ascending,
linear organization of points and the correlation coefficient explains the relationship between two
variables. In this case, the variables are Age and Bone Length (Thomas 1986). I expected that
individuals buried with Oneota goods would be statistically smaller than those buried with
Mississippian style artifacts, and that was the case for the femora and humerii. Although the
sample sizes are small, this is a potentially important finding about the inhabitants of the Central
Illinois River Valley.
Femur
There was a statistically significant difference in femur measurements between
individuals buried with Mississippian style artifacts and those with Oneota goods. I recorded
femur measurements for seventy-seven percent of the juvenile skeletons and Table 4 shows
significance of the correlation at the 0.01 level; correlations for the individual group divisions
can be seen in Table 5. Figure 13 represents the group as a whole with the correlation and
regression determined by Age and Femur Length. A t-Test shows a statistically significant
difference between the two groups. The difference in slope is 5.9591 with a degree of freedom
of 0.1, and the t-Test showed a significance of 2.453, which means that juveniles with
41

Mississippian goods were larger. There were seven individuals in Group 2 (Mississippian
goods) and six individuals in Group 3 (Oneota goods). Figure 14 shows a comparable regression
between these two groups and the collective whole. This figure shows the high correlation
between age and bone length. I also performed a statistical analysis for individuals with grave
goods versus those without goods (Figure 15). Statistically, the difference between these two
groups was not significant (the difference in slope is 0.2977 and the t-Test was negative).
Table 4: Excel Correlation for Juvenile Femora
Pearson’s Correlation (2 Tailed Sig.)
Microsoft Excel 2010

Correlation
0.9566

Table 5: Femur Slopes and Intercepts
Group
1
2
3

Pearson Correlation (2 Tailed Sig.)
0.9826
0.9952
0.9875

Slope
15.6907
28.5492
22.5901

Intercept
121.2026
77.8862
77.0122

4

0.9787

19.0958

83.6454

1 through 4

0.9706

19.9602

85.012

5
Overall

0.9322
0.9566

20.2579
20.2094

80.1374
81.7874
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Figure 13: Linear Regression of the Femur Showing Distribution of Burials by Group
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Figure 14: Distribution of Femur Lengths of Burials with Mississippian versus Oneota Goods
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Figure 15: Femur Length Based on Presence or Absence of Grave Goods

Tibia
Seventy-eight percent of the juvenile skeletons present had left tibiae available for
measurement. The correlations between age and tibia length are available in Table 6 which also
shows the linear regression. Table 7 shows the individual group correlations and the differences
among the groups with patterns similar to those identified with the femora. Figure 16 shows the
overall regression with the same symbols distinguishing each group. The difference in slope
between Group 2 and Group 3 was 2.9971 (Figure 17). Unlike the femora and the humeri, the
tibia showed a lack of statistical significance with a degree of freedom at the .1 level.
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Additionally, there was no statistical significance between the overall group of individuals with
grave goods and the group of individuals without goods (Figure 18).

Table 6: Tibia Pearson's Correlation
Pearson Correlation (2 Tailed Sig.)

Correlation

Microsoft Excel 2010

0.9562

Table 7: Tibia Slopes and Intercepts
Group
1
2
3
4
1 through 4
5
All Groups

Pearson Correlation (2 Tailed Sig.)
0.9852
0.9972
0.9951
0.9803
0.9709
0.9305
0.9562
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Slope
11.6507
23.59
20.5929
16.0376
16.6218
16.6383
16.7517

Intercept
104.58
64.2811
65.0532
68.0034
69.8955
65.8099
67.1868

Figure 16: Linear Regression of the Tibiae Showing Distribution of Burials by Group
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Figure 17: Distribution of Burials with Mississippian Goods versus Oneota Goods
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Figure 18: Tibia Lengths Based on Presence or Absence of Grave Goods

Humerus
The humeri of the juvenile collection had the most complete bones with eighty-two
percent of the individuals having left humeri present for measurement. The overall correlation
(Table 8) of the humeri was high, and the t-Test showed significance at the 0.1 level. Table 9
shows the correlations for each group. The overall correlation can be seen in Figure 19 with the
groups divided by various symbols. The difference in slope between Group 2 and Group 3
shows that larger juveniles were interred with Mississippian goods with a difference of 5.1097
(Figure 20). The difference in slope between individuals interred with goods and those without
is not significant, but can be viewed in Figure 21.
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Table 8: Humerus Pearson's Correlation
Pearson Correlation (2 Tailed Sig.)

Correlation

Microsoft Excel 2010

0.9609

Table 9: Humerus Slopes and Intercepts
Group
1
2
3
4
1 through 4
5
Overall

Pearson Correlation (2 Tailed Sig.)
0.9757
0.9975
0.9907
0.9779
0.972
0.9413
0.9609
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Slope
13.1073
21.1372
16.0275
14.0431
14.6224
14.2558
14.5346

Intercept
76.4541
61.9547
64.9486
66.0014
66.6309
65.2378
65.5657

Figure 19: Distribution of Humerii Showing Differences amongst the Five Groups
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Figure 20: Distribution of Humerii Lengths Based on Mississippian or Oneota Grave Goods
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Figure 21: Distribution of Humerii Based on Presence or Absence of Grave Goods

Conclusion
My findings that two of the three long bones (femora and humeri) of individuals buried
with Mississippian goods are longer than those interred with Oneota items could have a variety
of causes. Migration during this period is suggested by both artifactual and isotopic evidence.
These individuals could be migrants into the Oneota group, or could have been part of a
coalescence of Mississippian and Oneota peoples. Differential access to resources could relate to
migration patterns or could even be evidence of differing status at the site that has yet to be
examined. Food stresses, psychosocial stresses caused by warfare, and varying access to
resources could all be contributing factors for differences in long bone growth. What is clear is
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that there are variances in grave assemblages amongst the juveniles at the Norris Farms cemetery
that parallel differences in long bone growth.
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CHAPTER 5: DISCUSSION AND CONCLUSION

The objective of this research was to examine long bone growth in the 137 juveniles from
the Norris Farms 36 cemetery and to statistically test whether or not differences are present
between groups of individuals with different grave assemblages. The Morton Village site is an
Oneota settlement associated with the cemetery, and grave morphology and burial goods also
serve as identifiers for the Oneota use of the cemetery. The Illinois State Museum burial forms,
as well as a Midwest Archaeology Conference poster (Bengtson et al. 2012) and recent Society
for American Archaeology paper (Bengtson and O’Gorman 2014) which describe individual
grave assemblages, however, show a more nuanced picture of cemetery use.
These assemblages are not just Oneota; they also include Mississippian, hybrid, and trade
forms and styles of ceramics. The goods are representations of the individuals and of the people
who buried them. Bengtson’s et al. (2012) more recent analysis suggests that different groups
using distinct material culture were using the cemetery as well as the Morton Village Site,
contemporaneously. Grave goods may also have been used to signal identity or status, but these
factors, as well as the biological sex and gender of the juveniles used in this thesis, are not
known. I wanted to focus only on the types of goods interred with each individual, and formed
five categories: Group 1 (individuals with both Mississippian and Oneota goods), Group 2
(composed of individuals with solely Mississippian goods), and Group 3 (individuals with
Oneota assemblages). Group 4 includes individuals whose goods were not distinguished in the
burial notes, and Group 5 consists of individuals with no grave goods present.
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Hypothesis and Questions
The Norris Farms cemetery in the past has been distinguished not only for its large burial
population, but for the violence evident in the perimortem injuries in the skeletal remains. A
high level of violence would have had far-reaching implications on health, especially that of
children, and caused numerous stresses in the community that, according to Milner et al. (1991),
caused the group to limit their subsistence activities. The site report’s description of anemic
bone diseases such as cribra orbitalia and porotic hyperostosis suggests that it this is the case.
However, more recent work (Bengtson et al. 2012, Bengtson and O’Gorman 2014, Tubbs 2013)
focuses less on violence and nutritional deprivation and more on possible cooperation between
Mississippian and Oneota groups using the site. Bold Counselor Phase Oneota interactions with
Mississippian groups in the region may be reflected in the grave assemblages, and my initial
question was whether or not differences in growth appear between the juveniles buried with
Mississippian and those buried with Oneota goods.
The Oneota occupation in the Central Illinois River Valley is considered short-lived, and
the sites did not have much longevity, only lasting for a few generations. The new evidence
presented by Tubbs (2013), Bengtson and O’Gormon (2014), and Bengtson et al. (2012) led me
to hypothesize that if the two distinct groups used the cemetery, there would be differences in
growth depending on availability of resources and genetics. The Oneota subsistence base was
still quite varied at this time, and Tubbs (2013) suggests that within the skeletal collection at
Norris Farms 36, dietary differences were conscious choices used to signal identity.
Mississippian populations in the area were established, sedentary agriculturalists, and
nutritionally this is known to cause problems with growth. However, the combination of trauma
and nutritional stresses described by Milner et al. (1991) coupled with the new evidence of
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cohabitation (Bengtson et al. 2012, Bengtson and O’Gorman 2014, Tubbs 2013) present a very
complex picture of life in the region.
Recent excavations and analyses on Morton Village and Norris Farms 36 add a new layer
of understanding as to what may have caused differences in growth at the site. With a focus on
the settlement rather than the cemetery, volatile interaction now seems less likely than
cohabitation among Mississippian and Oneota groups (Bengtson et al. 2012; Bengtson and
O’Gorman 2014; O’Gorman et al. 2012). If cohabitation and cooperation between Mississippian
and Oneota existed at Morton Village, then differences in growth in the cemetery contexts at
Norris Farms 36 are less likely to be caused by varying access to resources than genetic
differences. The two groups were likely to be affected by any violence and stresses at the site
equally.
According to Tubbs (2013), grave good inclusions and styles, along with isotopic values
of food choice, suggest that there was not a homogenous ethnic identity at Morton Village.
Dietary differences were deliberate choices among the population at the village site, and more
differences can be seen between populations at the Norris Farms 36 Cemetery and at the nearby
Mississippian cemetery of Orendorf. If diet was utilized as an identity signaler, then the
presence of different grave goods could have also been used (Bengtson et al. 2012; Bengtson and
O’Gorman 2014; Tubbs 2013).
Discussion of Results
Measurements of two of the three long bones (femora and humeri) show that the
individuals interred with only Mississippian goods were larger than those with Oneota goods.
Between the groups interred with goods and those without, no differences were present. These
results could lead to an understanding of how different groups cohabitated at Morton Village and
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used the Norris Farms 36 cemetery. With the amount of interaction, trade, and possible violence
among Mississippian groups and Oneota at the site, cohabitation at the site and in-migration by
members of Mississippian groups could have been possible. Mississippians from the region
could have moved into, lived, or participated in trade and other activities at the Oneota site. If
this is the case, the differences in growth may be the result of access, or lack thereof, to different
resources, as well as genetic variation. It is important to consider movement to and from Morton
Village; individuals in the region were not stationary. It also is possible that biological sex
differences, or possibly status, account for some of the variation.
In addition to testing my hypothesis, I also compared all groups with grave goods,
Groups 1 through 4, with Group 5, the individuals with no goods. There were no statistically
significant differences. Even excluding the older juveniles over ten years of age, where growth
becomes more variable, a lack of significance in this scenario is still present. No statistical
difference exists when comparing all individuals with grave goods and all of those without.
Directions for Future Research
This study was a preliminary and population-specific analysis of differences in growth as
compared with variances in grave goods. I identified differences between the individuals
interred with Mississippian goods and those with Oneota goods among the femora and humeri,
but more analysis needs to be done. A similar study might focus on adults and then on the
overall skeletal collection. With hybrid artifacts present in village and cemetery contexts, it
would be interesting to pursue analysis of the individuals interred with such items. These goods
may further be a reflection of social identity at Morton Village. It would also be beneficial to do
a similar study at other Bold Counselor Phase sites (though preservation and availability of
remains are an issue), as well as regional Mississippian sites that were known to have Oneota
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interactions. Additionally, it would be beneficial to compare morphological traits in dentition to
show whether non-local individuals were in fact buried there.
Bengtson and O’Gorman (2014:7) discuss children in multicultural contexts, “if
Mississippian and Oneota peoples were living together, it would make sense that they were
producing (a new social-material context) and reproducing (children) together.” The roles of
children are some-what flexible in mortuary activity. New ideas shown through migration and
interaction might be more visible. With changing social rules, immigrant communities can
include more artifacts in the graves of children (Bengtson and O’Gorman 2014). This might be a
unique way for identity to be signaled at Norris Farms 36. If Mississippian groups were coming
into this Oneota community, perhaps in cemetery contexts, their identities were still represented.
Even in modern times, we inter the dead with items of significance to them as well as to
ourselves as a way to aid the passing for both parties.
In modern multicultural contexts, children are the facilitators of language between any
two groups. They play the go-betweens among relatives and the overall society in question.
This gives children an ascribed identity that allows them to move between the cultural
boundaries of their parents and that of the society in question (Bengtson et al. 2012; Bengtson
and O’Gorman 2014). This fluidity of children is not a modern phenomenon, but a reality that
spans centuries and possibly millennia. Therefore, the signaling of Oneota versus Mississippian
identities among the grave assemblages of children may reflect such a fluid identity.
Conclusion
This thesis contributes to our understanding of the Oneota in the Central Illinois River
Valley as well as providing new information on Morton Village and Norris Farms 36. A
comparison of the long bone lengths (femora, humeri, tibiae) of 135 of the 137 juveniles were
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correlated and statistically tested with a midrange of the dental aging done by Milner (1990).
The results of analysis, based on two of three long bones, suggest that the juveniles interred with
Mississippian goods were larger than those buried with only Oneota items. At a site that is
classified as Oneota, exploring the presence of Mississippian goods can only provide more
nuanced information regarding regional interactions and possible cohabitation at this site, and in
the Central Illinois River Valley; an understanding of these interactions will add to the growing
knowledge base for Oneota as well as for the less studied Bold Counselor Phase.
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Appendix:
Burial and Catalog Numbers, Dental Age Estimates from Milner and Smith (1990), and Long
Bone Measurements. Asterisks denote measurements taken on bones with tape connecting the
epiphysis and shaft.
Burial/Catalog
Number
1/819900
4/819903
8/819910
9/819911
12/819916
13/819917
16/819922
17/819923
18/819927
25/819938
29/819944
30/819946
32/819950
39/819959

Dental Age
estimate
2-3 years
0-2 months
0-2 months
0-2 months
0-1 month
3-6 months
3-9 months
16-32 months
6-9 months
2-4 years
6-7 years
4-7 years
5-7 years
6-8 years

Left Femur
Length (mm)
164
75
70
incomplete
59.5
86
97
141
not present
176
249
216
189
222

48/819993
52/819999
53/820600
54/820603
57/820613
58/820614
59/820615
74/820681
75/820682
76/820683
77/820686
78/820693
79/820695
84/820706
85/820707
87/820709
88/820710
89/820711
95/820721

0-2 months
0-2 months
6-8 years
3-4 years
6-12 months
8-16 months
3-9 months
3-9 months
8-16 months
2-4 years
8-10 years
0-2 months
16-24 months
6-12 months
6-9 months
6-12 months
6-32 months
9-12.5 years
13-17 years

63.5
61
not present
172
105.5
123
incomplete
not present
108
176.5
332
incomplete
131
93
94
107.5
134
299
321
70

Left Tibia
Length (mm)
134
63
62
61
52
72.5
80
116
not present
147
not present
180.5
153
197*epiphyses
w/tape
55
45.5
not present
138.5
83
100
incomplete
69
incomplete
148
275
incomplete
105
incomplete
74
86
incomplete
234
271

Left Humerus
Length (mm)
120
63
61
incomplete
51
incomplete
77
106
not present
126
182
164*
137
161.5
55.5
56
168
127
83.5
94
incomplete
68
87
135
251*
58
102
75
76
86
105
225*
241

Burial/Catalog
Number
97/820723
98/820724
99/820725
101/820727
102/820728
103/820732
109/821001
110/821002
111/821004
112/821005
113/821006
114/821009
115/821012
117/821014
118/821017
119/821018
120/821019
121/821023
122/821024
123/821025
124/821026
125/821029
126/821030
127/821031
128/821033
130/821039
131/821041
133/821044
134/821045
135/821046
136/821047
137/821048
140/821051
141/821054
142/821052
143/821057
145/821059
146/821060
148/821065

Dental Age
estimate
0-1 month
0-1 month
0-2 months
12-24 months
16-32 months
8-11 years
3-9 months
0-2months
0-2 months
16-24 months
8-10 years
14-15 years
4-6 years
12-24 months
8-16 months
0-2 months
3-9 months
3-9 months
1-6 months
0-2 months
16-32 months
0-2 months
1-6 months
1-6 months
2-4 years
3-4 years
12-24 months
3-6 months
1-6 months
12-24 months
0-2 months
6-12 months
6-12 months
16-32 months
6-12 months
12-24 months
0-1 month
0-2 months
0-2 months

Left Femur
Length (mm)
not present
not present
68
not present
135
224
incomplete
67
71
125.5
268
358
163
124
incomplete
68
84
incomplete
not present
69
142
62
71
75
177
177
113
74
68.5
113.5
70
incomplete
109
146
missing
not present
58
66
incomplete
71

Left Tibia
Length (mm)
48
44
57
79
114
177
incomplete
58
incomplete
incomplete
211
291
133
99
82
60
69
incomplete
58
incomplete
122
55.5
61
64
148
144
93
64.5
60.5
95
not present
incomplete
90.5
111
missing
not present
not present
55.5
incomplete

Left Humerus
Length (mm)
not present
43
56
75
104
175
71
56
58.5
97
195*
242
121
96
incomplete
57.5
67
not present
not present
60
107
54.5
60
63
130
130
88
62
59
88
59
incomplete
86
110
missing
95
not present
55
58

Burial/Catalog
Number
149/821066
150/821068
151/821069
153/821073
154/821074
155/821078
156/821079
157/821081
160/821085
161/821089
162/821091
164/821093
165/821094
166/821096
167/821098
168/821099
169/821100
171/821105
172/821107
173/821108
175/821111
176/821112
177/821113
178/821114
179/821115
181/821117
182/821122
183/821123
187/821128
189/821130
192/821136
193/821138
195/821141
196/821142

Dental Age
estimate
16-32 months
12-24 months
2-3 years
2-3 years
7-9 years
10-12 years
6-12 months
0-2 months
2-3 years
2-4 years
12-24 months
0-1 month
16-32 months
6-12 months
6-12 months
0-2 months
8-16 months
16-32 months
3-9 months
6-12 months
0-2 months
0-2 months
2-3 years
12-24 months
0-2 months
2-3 years
3-6 months
3-4 years
6-9 months
1-6 months
6-9 months
0-2 months
0-1 month
3-9 months

Left Femur
Length (mm)
126
117
156
169.5
253.5
299
104
62
incomplete
165.5
115
60
121
incomplete
96
66
106
not present
not present
105
66
62
152
not present
incomplete
160
incomplete
203
92
73
incomplete
61
49
incomplete

197/821146
199/821150
201/821203
202/821204
204/821207

3-9 months
6-9 months
3-6 months
3-9 months
16-32 months

89
93.5
not present
91
131
72

Left Tibia
Length (mm)
101
incomplete
131
140
227
256
incomplete
53
124
134
94
52
not present
incomplete
79
not present
83
115
not present
84
58
54
127
not present
not present
127
60.5
166
77
62
not present
54
42
67*back dirt
N87 E11
72
77
64
77
112

Left Humerus
Length (mm)
98
91
115
124.5
191
222*
incomplete
54
incomplete
126
incomplete
53
incomplete
77
not present
incomplete
83
not present
72
78
58
55
116
96
not present
118
60.5
158.5
73
60
82
incomplete
43.5
incomplete
70.5
73.5
62
75
104

Burial/Catalog
Number
207/821214
209/821216
211/821218
212/821219
218/821231
219/821232
220/821233
221/821234
222/821235
228/821246

Dental Age
estimate
2-4 years
7-9 years
0-2 months
0-1 month
4-6 years
1-6 months
16-32 months
12-24 months
0-1 month
15-17 years

230/821383
232/821286
247/821314
250/821318
253/821323
256/821329
257/821331
258/821334
260/821343
270/821359
271/821361
273/821364
275/821369
276/821371
277/821373
278/821376

24-32 months
2-4 years
6-12 months
1-6 months
6-9 months
16-32 months
0-2 months
7-9 years
7-9 years
16-32 months
1-6 months
3-9 months
0-2 months
5-7 years
2.5-3.5 years
6-7 years

Left Femur
Length (mm)
156
240
65.5
60.5
217.5
65
122
119
57
364+ (missing
head)
144.5
150
103
incomplete
missing
140
69
221
233
137
68
incomplete
75
188
168.5
not present

73

Left Tibia
Length (mm)
129
188
56.5
51
183.5
55
102
98
48
312

Left Humerus
Length (mm)
120
174*
56
51
159
55
96
93
47
304.5*

120
123.5
85.5
67
missing
116
60
184
192
116.5
56
incomplete
66
159
142
198

107
112
82
not present
missing
109.5
59
163
169
108
55.5
69.5
68
142
not present
not present
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